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Mating disrupting and trapping effects of the codling moth
sex pheromone on oriental fruit moth, Grapholita molesta
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Abstract; [ Background] In China, the oriental fruit moth (OFM), Grapholita molesta ( Busck) and the codling moth (CM) ,
Cydia pomonella (L.) often occur in orchards simultaneously. However, the impacts of CM sex pheromone mating disruption dis-
pensers on trapping OFM which infests at the same time have not been observed. [ Method] In two infested orchards, mating disrup-
tion for CM and OFM were performed, while sticky delta traps loaded with both sex pheromones were deployed to observe whether
there were trappings and similar " mating disruption" effects of CM sex pheromone onto OFM male adults. [ Result] The CM sex
pheromone traps attracted male OFM adults, irrespective of the type of dispensers. In field trials between 2009 and 2011, CM traps
caught as many male OFM as were lured by its own pheromone. Within orchards applied CM and OFM dispensers, lured OFM de-
creased by the performance of CM dispensers. OFM lured by CM traps mostly reduced by 90.9%, and OFM lured by OFM traps
mostly reduced by 92.4%. Within orchards only applied CM dispensers, OFM lured by CM traps mostly reduced by 87.5%, and
OFM lured by its own traps mostly reduced by 60.6%. [ Conclusion and significance] CM pheromone dispensers also have a " mating
disruption effect" on OFM. Applying both dispensers within infested orchards could improve the management of both pests.

Key words: oriental fruit moth; codling moth; sex pheromone; trapping; mating disruption

Y75 B HA ( Received ) ; 2015-06-08 %3 HHA( Accepted) : 2015-11-02

EEBIH: A AT b (R ) B8 T1(200903042)

EEE N A E, B, #+. AR W FREREN G Pr=80K . E-mail; 47481331@ qq.com
* 38 W AE # (Author for correspondence) , E-mail; zhangrz@ ioz.ac.cn



5 4 1

ARUTSEAS SR G IR TE R B 2 AU/ O B SR Ak 1) £

- 321 -

F/NELLH Grapholita molesta ( Busck) Ji = F
FEPGILER, (0 B C AR E M Cydia pomonella
(L.) —HFER i S o3 A HL IR f 5 ROR FARLUR
FR S E B (Rice & Kirsch, 1990; Rothschild &
Vickers,1991) . X 2 . 1 &9 K [ —J& ( Gra-
pholita Treitschke,1829) , HAT¥IHJE TH K EL Tor-
tricidae #r /)N % Mk V. Bl Olethreutinae /)N & 0> HU %
Grapholitini , Hafk Ak OC R AR # #530, 3F F 4R H 2
(5k=2#1tH,1973; Geier, 1963 ; Rothschild & Vickers,
1991; Wearing & McLaren,2001) ,

DAHEAR B3R WA B I R0 B 36 T B, i
Fk ) 25 FEME T HZE AR EL (IPM) TR 23T
1Z I ( Witzgall et al. ,2010) . Riedl et al. (1990)
HE , PERR B AR b R I T R B MR R R
AL/ INEDC HUFE A A T 0 3L /N B0 HUME PR il i
il i o3 o B BN R A AR Y 1.9 AT 7.2
5. Allred (1995) 3852 FH [E] 3050 & B, 7EAL/ NV O
HAEBR PRI TS RS R a5 B R )5, A
VBT U R B A e v T A AL B R
o OME T R AR L RE R S AL N RO U AR
i, BRCRA RN R G e A5 B 3% . XU
SERRY] USSR G S U B R AN
BEERfEEF/NE O R (Wing fanning) |
RAT (Flight) LK ELHEEAE A ( Contact) 855 BLAT A 2

IO RS H ) B R, LS IR AR AR R ARCR B 3 (AL
red,1995) , Evenden & McClaughlin (2005) % ¥t ,
TR B R Lo BERE [ I 75 4 S SR i A AL /N
O H SRR R R S AR B PRI AY O U i
Aeti s A 1RG5 B R iU BB B A /2o
15 I 2R He AT o SOz He

ZAER T 1) 5 A 6 AL NV U AT Y
BIA 5T UAS T 84 W ROCR (Cardé et al., 19775
I'ichev et al.,2006.2007; Vickers et al.,1985) ,{H
A REL LS B =X TAUNE O U 5
Wl AR T A D Al RIS R A TR U 2 A
FL HURE [ R W 1 R Bl v 2 R AR R AL N RO
T AL, TR 1] B X T B IR ORI H
LS AN
1 MRS
1.1 IR E St s

REET 2009 ~2011 4FHEFT , 1506 57 F 5 5
HeB IR AG DX e T H A sk T AN T B R
AR, 5t 18 AN b Ik CBraet 13 4~ H
M3 TE2M#£1-2), b 5 N BcE
R A (] A FRE (2 1), F 4 )y W A/ Nt e
BEHACR B (X 2009 454 2)

x1 EKEARFHIFRERR

Table 1 Mating disruption (MD) and traps set-ups for trials
Ay Hb LUl HirEY S 2t 5 A )/ % R WA BB (4 - h?) RO (4S) ¢
Year Location Group Target species Orchard MD/CK Area (hm?) Dispensers per hectare ~ Number of traps
2009 HTHRERT 5L SR 1 CM+OFM CL 2[5 MD1 0.64 380 12/9
Akesu, XJ LG1 X} B8 CK 0.67 - 20/20
2 CM+0FM AB " MD2 0.67 270 12/10
WD Xt R CK 0.60 - 10/10
3 CM+OFM TG1 &[] MD3 1.33 250 6/6
TG1C Xt E CK 0.07 - 5/5
2010 Hl sk 4 CcM JoM1 K [5) MD4 1.27 647 15/15
Zhangye, GS CM+0FM Jom2 [ MD5 2.11 612 22/22
JGC X} 8 CK 0.36 - 3/3
2011 TEBL 5 CM ScM #[5] MD6 2.67 602 45/45
Zhongwei, NX sce Xt R CK 1.00 - 8/8

CM R EM, OFM 455U G L, " %3 /7 /i G 200 SR a5 BRI &% B0 VRS B R B i B8

CM is Cydia pomonella, OFM is Grapholita molesta. ™ The number of laying traps before " /" after respectively for codling moth sex pheromone

traps and pear moth sex pheromone trap.
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Table 2 Monitoring trapping OFM set-ups in 2009 ( Akesu, XJ)

L e 4 g B (1) Number of traps
Orchard Area (hm?) WRBE CM BUMEL I OFM
LG2 0.47 10 12
GM 1.73 3 3
YL 1.47 44 44
TG2 0.53 4 4
SF 2.67 27 27
SL 0.60 16 16
HQ 1.33 26 26

1.3 FHEEE

PEG R R B NIERA 2 A Jrm. (1) ¥
ALV O HOBE R B HL 1) % A B A 5 (2) B8 UE K [ Ak
B F AL N O HUR B AFTERCR

TEFTA I 15 A4 - hn > (%35 i 2 R 48
A 2 R AMER B RN = ARk A (dE
SRR AR IR R R I E
s AR Rz ZE475 008 1R v R 2% B 30 W 0 52 BT
il A = (K& A TFS . CN201217257) , B4
OE G B E 1 mg( 3£ E BRI A F] Bedoukian Re-
search Inc.) . 7 J& % W8 20 PR Rl HOA B OF
FEWILEY
1.4 HESHITHH

MRIFF B T A A e A K
PRl SR SPSS 19.0 Giita#r ki
AR ST BEAS ¢ K255 (Independent-sample t-test) J
FARIZE T 20T ( One-way ANOVA) Fb %70 Hr 45 4b
BRI 5 l , if  A BE 2 R 25 5 B A
fift FHRIS 15 DB B 22 76 1 . 3 7K SF- 0.05 Bt 3t
T4 ARG B
2 ZBRESWR
2.1 FHHE

FERTA R D SR IR TS B Z AR
IR 2 PR SOAE RN 16.3% 5[
H0.2%~51.7%, 2009 4, R4 M5 8 R
ALV O B RS HL ) 2.2% , Ju A
0.2% ~5.9% ;2010 F12011 4F | SF-HJ54E H 143 3k
4.7% 1 44.0% , f /& 175 B L) 43 53 3k 10. 4% F

51.7% ., FEk D Bl SE R g8 e (5 B R A4
TN RO B B S B 8.9% , Yl
0.4% ~36.4% ; 76 Tk [0] IX 3 | S 3445 4 LU 491
7.8% (5% 3),

AUNEO R A SHE B RIFEH S NIEERN
BRI Y 2 BRI AN RS A S
89.1% , I EikF] 99.8% (£ 3) .

x3 EREBEEEFHBIMEIRLOAEEE
BEEM N OHNFENSE
Table 3 The attraction of male adults of the oriental fruit moth G. molesta

to pheromones of the codling moth vs. the oriential fruit moth

FEE (k)

Average number of trapped

Ak A0y e e OFM male adults
Treatment Year Orchard M I OFM %%
In CM traps  In OFM traps
b7z 2009  LG2 0.4x0.1a 7.8+1.7a
Trapping GM 0.2+0.1a 107.3+16.6d
YL 0.1+0.0a 4.0x1.4a
TG2 2.8+1.3¢ 45.6+6.4bc
SF 0.1+0.0a 5.4+0.7a
SL 0.3+0.2a 13.0+1.9a
HQ 0.1+0.0a 9.9+1.5a
[ MD1 2009  CL 0.0+0.0a 2.1x0.4a
X HE CK LGI 0.2+0.1a 9.8+1.6a
K [5] MD2 AB 0.0+0.0a 0.5+0.1a
X R CK WD 0.0+0.0a 6.9+1.3a
i) MD3 TG1 I.1x1.1ab  23.0£21.2ab
X iR CK TG1C 1.0£0.4ab  55.2+10.1c
& [ MD4 2010  JGMI 0.0+0.0a 2.3+0.3a
[ MD5 Jem2 0.0+0.0a 0.220.1a
X HE CK JGC 0.1+0.1a 2.2+0.3a
# 1] MD6 2011 ScM 0.4+0.1a 0.9+0.2a
X R CK scc 2.0+0.4ab 2.6+0.4a

(15 50 s V5 A [ =57 B 38 3R s 28 A TR &2 i 22 7 o0 BT 1
0.057K - |2 5 .35
Numbers with different letters indicate significatn differences at p<

0.05 level by Duncan’s multiple range test.

22 EEXTFHENE

2 PR UM S R IEAR N AL/ VRO B
HATEAR R i S Bl ok ) B B M RRAR (R 3 B 1),
FE 6 A2k ) DX SRR R 5 B R A A A A
ANVED D MUY I B B B FE IR T 90. 9% (2009
MD1; t=-2.782, P<0.01), 2010 4 2 />3 ] X 35§,
AL/ INED U HUF B B0 5 0 R DR L 20 S A T
87.5% M 68.8% (1, =—-1.317, P, =0.195; ¢, =
-0.990, P,=0.328), 2011 4Fk ] X s (AL /N
O B SR 50 XA LU R AR T 78.9% (¢ =
-2.109, P=0.042<0.05) .
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B1 #mS5WREEHRNRORFES
Fig.1  Average weekly lured OFM with or without MD dispensers treatments
A:CM 74 25 B : OFM il i .
A CM traps; B: OFM traps.

RN G B ZIFRMA N, 3N E L
T ok L P 35 AR i P T ok ) e SRR T 92.4%
(2009 MD2; t=-4.864, P<0.01) ., 2011 4,354
I PR B R k] XSk N AL N B D IO
%t B XA LA T 60.6% (1=-1.572, P=0.124)
(X3 K1),
23 BEFEHELLR

W EBICEE 2 (R B R IBH AN O

HUFEEARIEAT SR ANOVA Hig, WTRAE . (1)
SRR IER BRSSP R B ARV N
O BB BOE AL (2) BN O PR AR
AR P B e U B R e A AR Tk [ X
2 1) K of B DX IS AT — 2H g s R i W 3 v T A
MBTGRE 1) DI (35 3) o AN[RIiF5 41l i 18] A 2 SRR AR
Y45 R R LR ZBUE PN, 2 i deis
ERRAUNEL BB A W B2 (K 4)

x4 2MBEHBARNMEORFEHEN (KNER
Table 4 ¢ test results of number of lured OFM in CM and OFM traps

A e t1H p EHUZ) £y Hebel 45 {8 p HUR)
Year Orchard ¢ value p-value (2-tails) Year Orchard ¢ value p-value (2-tails)
2009 CL -5.075 <0.001 2009 SF -7.231 <0.001
LG1 -5.870 <0.001 SL -5.254 <0.001
LG2 -4.322 <0.001 HQ -5.410 <0.001
GM -6.465 <0.001 2010 JGM1 -7.132 <0.001
YL -2.490 0.017 JGM2 -1.601 0.117
AB -3.619 0.001 JGC -6.195 <0.001
WD -5.269 <0.001 2011 SCM -0.925 0.361
TG1 -1.030 0.316 ScC 0.133 0.895
TG1C -5.122 <0.001
TG2 -5.876 <0.001
3 i (JOMU) B U T R AL B0 S 1t
556 HE > = =
31 R E%RIX (JGC) MBI (2= 0.210, P=0.834) , HJ5

2009 4F 2K A1 X I, TG 1035 5L 45 ik 1 17 2.
FA A P AL B0 O T R X
(TG1C) , HoJs P AT i 22 % B X AR B R I 2
FIZ4 TG S I AN o3 A i AR08 X8k, i Fak
6] S RN FEIZ XIS P AR 2 M B %
it SIAERE 2RO,

2010 4F 5F L 22 1 M5 B R L A ) IX

PTE T iz DX I ISE B 1 = SR 4 1% 32 1) 5 7 A 5
EAL/ NG A RE 15

J3oh I R T ANV U (E B RS
gy N5 B B R AR IR A B R
13k (SCM) . EBEWIFRL IO BUPER B R M x T
SRR IR R B A B 1E 5 AR, R af 2 T
IR E AR R B 2 [A] 75 G R 45 R T
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32 EmZENENERBETN

JITAT K ) 2R BRESHEAT T 2 W, LASES ) v s
ARG . 7R 1 IREm I E 2R3N LR
T B B R R (A R R A B
F B, I B AR ZE b S IR A AR5 &, IR
AW HAB TG T AT ] 0 B 1Y 3 — WA
9% Cardé & Minks (1995) Frfiil .
33 “HRMEmpEREREE

Cardé & Minks (1995) #i Hi , 2 1a] Y HL IR W] E
FLAEIE B FEAH 5| LA SRR (HE 7 ) 5 L
AR HAZ el A BHE B R AR
AlREC &4 T 3G N AN YIfE . Miller et al. (2010) iiF
BT SR A Mk 1) 1Y) 8 B R AL A AR B R A 1]
300 ) B 4 5 5 RO TR B R T T 5
JRSZRH AR 5 18 B LA K% T ) AH LA 5 T R AT T
itk Baker & Cardé (1979) ¥ AN, /A0 H
RIEWH R E R RIS 2 Fhigkz —,
Stelinski et al. (2005 ) Fl Miller et al. (2006 ) J& M , L
ANELG Bk 1) IR ARt SE G AT 33, Reinke et
al. (2013 ) il X AN 1 AL/ INE O TR S BRI
AR AR BCE T R AL AR 4]

PREMA AN O T 2 M ERFER RN E
BT AR IARRL, TR 8y 12 4>, 1
JR KBRS S5 B TR A B A R
REA, SEREE B R I TR, AN
O BUE B SR LR R A AR B A A R
BRI — X S XU FNAT AR Ak G ) 108 2K i i
AT 225 ( Cardé et al.,1979; McDonough & Mof-
fitt, 1974 ; Roelofs & Comeau, 1969 ; Roelofs et al.,
1971) , ARZHFFTUESTE, PR R MR B RN
3 b R TR SN RE T A B A AL
K25 (Einhorn et al., 1984 1986; El-Sayed et al.,
1999; Witzgall et al.,2001), A, (4% + B AE
WY ZANTE 2 AW a) 2L 52 B U B A5 B R Lo v
TAUNEO R ERCR AT BB A & E A, X
LSS AE W 2 L 7] i 35 ) S el v [w] s 47 2 o) Ak $42
AR T BE A& AR S O

Baker & Cardé (1979) ¥ 223 i i 56 15 3], 34
ANV L3 Fh 2 EEAE B R 5 Z-8-dodecenyl ace-
tate , E-8-dodecenyl acetate #1 Z-8-dodecenyl alcohol
() I AR 155 B0 T, R He 47 R S I e A s B

e TATAAT 2 A B o3 1 205 R0 B 8 B R 183 At
198, AR 8 3 f b i B/ B0 He ik 1) B5CR
IR 2AAS A s M 0 8 1) o 2 2 5 IR R R A
1, R DR e — A 2 4355 2 A (] RE 6% B W 52 o e
PR H AT b N, Z-8-dodecenyl alcohol 4E A R
SN - N S I e s QA S 1 o
( Charlton & Cardé, 1981) , 7 i 79 32 B &4 T % F
BL/INED O MR RS HR BTT AAE 15 SR A 4 T (Han
et al.,2001; Riedl et al.,1990; Roelofs & Cardé,
1974 ; Roelofs et al.,1973) ,

Allred (1995) WFFER I, 78035 2R 8L LA B
E TS E, E-8, 10-dodecadien-1-ol L/ 0 HL
FRREXST AU NE O HU fih A H AL SN B R AN [
THAMEHH A SEFEE R, XUUAR/ MO R
VAR T T 1) i PR AT BB AE T AR 5 a2 4 A el
SR PRV R B R TR

B, ROINEEE G E A EaE KA K
A T8 TR An B LTI RO e B AR AR AR SR 1T AR F
ZIPsF T ARG R A L, AR PRwy
A D AFHOR TR 8] 69 2 R sk A R AR I A A R
W R R AT F Fe b F 36 % IF % 3% 324 Bioglo-
bal X# B ARAE R B AR, H0, FPEMAF R
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B I ARIEE T EEARRAATHEREPRET &
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S 3k
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(5): 14-17.
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